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In the title compound QtjHu^OzSClBrQ.HgOS, the mol- 
ecule adopts an E configuration about the central C=N 
double bond. The chromene ring system and the thiazole ring 
are approximately planar, with maximum deviations of 
0.027 (2) and 0.003 (1) A, respectively. The central thiazole 
ring makes dihedral angles of 21.82 (9) and 5.88 (7)° with the 
chloro-substituted phenyl ring and the chromene ring, 
respectively. In the crystal, molecules are connected via N— 
H ■ O, N— H ■ S and C— H- ■ O hydrogen bonds, forming 
supramolecular chains along the c axis. An intramolecular C— 
H ■ O hydrogen bond occurs. 7r-7r interactions are observed 
between the thiazole and phenyl rings [centroid-centroid 
distance = 3.6293 (10) A]. A short Br- ■ -CI contact of 
3.37 (6) A also occurs. 

Related literature 

For details and applications of coumarin derivatives, see 
Liebig et al (1974); Pathak et al. (1981); Hwu et al. (2008); Lee 
et al (2003); Siddiqui et al. (2009). For the synthesis of the title 
compound, see: Tian et al (1997); Yaragatti et al. (2010). For 
the stability of the temperature controller used in the data 
collection, see: Cosier & Glazer (1986). 
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Experimental 

Crystal data 

C 19 H n BrClN30 2 S QHsOS 

M r = 538.86 

Monoclinic, P2^/c 

a = 6.5806 (4) A 

b = 15.7789 (9) A 

c = 20.9378 (13) A 

B = 90.684 (2)° 

Data collection 

Bruker APEXII DUO CCD area- 
detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
= 0.406, r max = 0.870 

Refinement 

R[F 2 > 2a(F 2 )] = 0.032 

wR(F 2 ) = 0.069 

5 = 1.00 

6392 reflections 

290 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 2173.9 (2) A 3 
Z = 4 

Mo Ka radiation 
ii = 2.24 mm~' 
T = 100 K 

0.49 x 0.09 x 0.06 mm 



37791 measured reflections 
6392 independent reflections 
5013 reflections with / > 2a(I) 
R !n , = 0.059 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.59 e A~ 3 

Ap m m = -0.86 e A~ 3 



D—H-A 




D-H 


H-A 


D-.-A 


D—H-A 


N2-H1M- 


■S2 


0.85 (2) 


2.81 (2) 


3.5932 (17) 


153 (2) 


N2-H1M- 


■03 


0.85 (2) 


1.97 (2) 


2.808 (2) 


169 (3) 


Cll-Hll- ■ 


02 


0.92 (2) 


2.34 (3) 


2.869 (2) 


116.3 (19) 


C13— H13A- 


•03 


0.93 


2.55 


3.318 (2) 


140 


C17-H17A- 


■03 1 


0.93 


2.60 


3.285 (2) 


131 


C20-H20C- 


■ 02" 


0.96 


2.47 


3.431 (2) 


176 



Symmetry codes: (i) — x — 1, y + 1, — z + 1; (ii) .v, — y + |, z — |. 

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 
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(£)-6-Bromo-3-{2-[2-(2-chlorobenzylidene)hydrazinyl]thiazol-5-yl}-2//-chromen-2-one dimethyl 
sulfoxide monosolvate 

A. Arshad, H. Osman, C. K. Lam, M. Hemamalini and H.-K. Fun 
Comment 

Coumarin derivatives have remarkable medicinal value due to their potential chemotherapeutic (Liebig et ah, 1974), fun- 
gicidal (Pathak et ah, 1981), antiviral (Hwu et al, 2008) and anticoagulant (Lee et ah, 2003) properties. Furthermore, cou- 
marins with a variety of substituted thiazole rings exhibit promising biological activities. Recently, some coumarins incor- 
porating thiazolyl semicarbazones which act as anticonvulsant agents were reported (Siddiqui et ah, 2009). The title com- 
pound (I) is a new derivative of hydrazinyl thiazolyl coumarin. We present here its crystal structure. 

The asymmetric unit of the title compound (Fig. 1) consists of one (F)-6-bromo-3-(2-(2-(2- 
chlorobenzylidene)hydrazinyl)thiazol-5-yl)- 2//-chromen-2-one molecule and one dimethylsulfoxide solvent molecule. The 
chromene (01/C1-C9) ring system and thiazole (S1/N1/C10-C12) ring are approximately planar, with maximum deviations 
of 0.027 (2) A for atom C9 and 0.003 (1)A for atom Nl, respectively. The molecule adopts an E configuration about the 
central C13=N3 double bond. The central thiazole (S1/N1/C10-C12) ring makes dihedral angles of 21.82 (9)° and 5.88 (7)° 
with the chloro-substituted phenyl (C14-C19) ring and the chromene (01/C1-C9) ring, respectively. 

In the crystal structure, (Fig. 2), the molecules are connected via N2 — H1N1-S2, N2— H1N1- 03, C13— H13A03, 
CI 7 — H17A - 03 and C20 — H20C-O2 (Table 1) hydrogen bonds to form one dimensional supramolecular chains along the 
c-axis. An intramolecular CI 1 — HI 1-02 hydrogen bond stabilizes the molecular structure, %— 71 interactions are observed 
between the thiazole (S1/N1/C10-C12) and phenyl (C2-C7) rings [centroid-centroid distance = 3.6293 (10)) A; -1+x, y, 
z]. A short Br— CI contact of 3.37 A also occurs. 

Experimental 

2-chlorobenzylidene thiosemicarbazone (Tian et ah, 1997) and 6-bromo-3-(2-bromoacetyl)-2//-chromen-2-one (Yaragatti 
et ah, 2010) were synthesized as reported in the literature. Title compound (I) was prepared by reacting 2-chlorobenzylidene 
thiosemicarbazone (2.5 mmol) with 6-bromo-3-(2-bromoacetyl)-2//- chromen-2-one (2.5 mmol) in chloroform-ethanol 
(3:1) mixture. The reaction mixture was refluxed for 2-3 hours at 60°C to yield a dense yellow precipitate. The mixture 
was cooled in ice bath and basified with ammonia to pH 7-8. The title compound (I) was recrystallized from DMSO as 
yellow needle-like crystals. 

Refinement 

Atoms HI 1 and H1N1 were located from a difference Fourier map and refined freely [N-H = 0.95 (3) A]. The remaining H 
atoms were positioned geometrically [C-H = 0.93 or 0.96 A] and were refined using a riding model, with (7i S0 (H) = 1.2 or 
1.5 C/ e q(C). A rotating group model was applied to the methyl groups. The highest residual electron density peak is located 
at 0.78 A from Brl and the deepest hole is located at 0.68 A from Brl. 
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Fig. 1. The asymmetric unit of the title compound, showing 30% probability displacement el- 
lipsoids and the atom-numbering scheme. The intramolecular hydrogen bond is shown as a 
dashed line. 



Fig. 2. The crystal packing of the title compound (I). 



(f)-6-Bromo-3-{2-[2-(2-chlorobenzylidene)hydrazinyl]thiazol-5-yl}- 2H-chromen-2-one dimethyl sulfoxide 
monosolvate 



Crystal data 

Ci 9 H 1 iBrClN302S-C 2 H 6 OS 
M,-= 538.86 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 6.5806 (4) A 
b= 15.7789 (9) A 
c = 20.9378 (13) A 
(3 = 90.684 (2)° 

V= 2173.9 (2) A 3 
Z=4 



F(000) = 1088 

D x = 1.646 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 9665 reflections 

6 = 2.8-29.9° 

|i = 2.24 mnT 1 

T= 100 K 

Needle, yellow 

0.49 x 0.09 x 0.06 mm 



Data collection 

Bruker APEXII DUO CCD area-detector 
diflxactometer 

Radiation source: fine- focus sealed tube 

graphite 

(p and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
r min = 0.406, J max = 0.870 
37791 measured reflections 



6392 independent reflections 

50 1 3 reflections with / > 2a(I) 
R mt = 0.059 

©max = 30.1°, 9 m i n = 1.6° 

h = -9^9 

k = -22-^22 
/ = -29^28 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2a(F 2 )] = 0.032 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 
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wR(F 2 ) = 0.069 

S= 1.00 

6392 reflections 
290 parameters 
0 restraints 



H atoms treated by a mixture of independent and 
constrained refinement 



w = V[o 2 (F 2 ) + (0.0237P) 2 • 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.002 

Ap max = 0.59eA~ 3 

Apmin = -0.86 e A~ 3 



1.8103P] 



Special details 

Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & 
Glazer, 1986) operating at 100.0 (1) K. 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between 
s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is 
used for estimating s.u.'s involving l.s. planes. 

2 2 

Refinement. Refinement of F against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al R-factors R are based on F, with F set to zero for negative F . The threshold expression of F > 2a(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 




Brl 


1.24046 (3) 


0.503519 (12) 


0.413433 (9) 


0.02077 (6) 


SI 


0.06464 (7) 


0.92776 (3) 


0.44296 (2) 


0.01447 (9) 


Cll 


-0.43250 (7) 


0.82410 (3) 


0.14834 (2) 


0.01568 (9) 


S2 


0.19587 (8) 


0.69303 (3) 


0.22076 (2) 


0.01861 (10) 


Ol 


0.85351 (19) 


0.78959 (8) 


0.55746 (6) 


0.0141 (3) 


02 


0.6219 (2) 


0.88767 (8) 


0.57238 (6) 


0.0178 (3) 


03 


0.0131 (2) 


0.67996 (9) 


0.26280 (7) 


0.0221 (3) 


Nl 


0.2804 (2) 


0.79823 (9) 


0.40883 (7) 


0.0124 (3) 


N2 


-0.0151 (2) 


0.81708 (10) 


0.34770 (8) 


0.0151 (3) 


N3 


-0.1775 (2) 


0.86848 (9) 


0.33469 (7) 


0.0140 (3) 


CI 


0.6516(3) 


0.73061 (11) 


0.44975 (8) 


0.0134 (3) 


H1A 


0.5825 


0.7093 


0.4142 


0.016* 


C2 


0.8397 (3) 


0.69208 (11) 


0.46917 (8) 


0.0131 (3) 


C3 


0.9315 (3) 


0.62551 (11) 


0.43607 (9) 


0.0151 (4) 


H3A 


0.8693 


0.6027 


0.3998 


0.018* 


C4 


1.1151 (3) 


0.59407 (11) 


0.45784 (9) 


0.0154 (4) 


C5 


1.2114(3) 


0.62663 (12) 


0.51219 (9) 


0.0160 (4) 


H5A 


1.3353 


0.6045 


0.5260 


0.019* 


C6 


1.1216(3) 


0.69197 (11) 


0.54534 (9) 


0.0155 (4) 


H6A 


1.1836 


0.7141 


0.5818 


0.019* 


C7 


0.9373 (3) 


0.72427 (11) 


0.52342 (8) 


0.0130 (3) 


C8 


0.6760 (3) 


0.82992 (11) 


0.53893 (8) 


0.0126 (3) 


C9 


0.5713 (3) 


0.79729 (11) 


0.48163 (8) 


0.0127 (3) 
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0.3864 
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Hll 


0.337 (4) 


0.9398 (15) 


0.5171 (11) 


0.028 (6)* 


H1N1 


0.009 (4) 


0.7740(15) 


0.3243 (11) 
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Atomic displacement parameters (A ) 





U n 


U 22 


C/ 33 


U 12 


u u 


U 2i 


Brl 


0.01991 (10) 


0.02102 (9) 


0.02135 (10) 


0.00864 (8) 


-0.00087 (7) 


-0.00287 (8) 


SI 


0.0134 (2) 


0.01564 (19) 


0.0143 (2) 


0.00403 (17) 


-0.00280 (17) 


-0.00214 (16) 


Cll 


0.0156 (2) 


0.01753 (19) 


0.01388 (19) 


0.00135 (17) 


-0.00127 (16) 


-0.00306 (15) 


S2 


0.0189 (2) 


0.01360 (19) 


0.0234 (2) 


-0.00134 (18) 


0.00188 (19) 


0.00019(17) 


Ol 


0.0126 (6) 


0.0165 (6) 


0.0132 (6) 


0.0020 (5) 


-0.0029 (5) 


-0.0014(5) 


02 


0.0173 (7) 


0.0198 (6) 


0.0162 (6) 


0.0021 (5) 


-0.0036 (5) 


-0.0055 (5) 


03 


0.0189 (7) 


0.0204 (7) 


0.0271 (8) 


-0.0024 (6) 


0.0065 (6) 


-0.0067 (6) 


Nl 


0.0112(7) 


0.0138(7) 


0.0121 (7) 


0.0003 (6) 


-0.0023 (6) 


-0.0013 (5) 


N2 


0.0135 (7) 


0.0161 (7) 


0.0157 (7) 


0.0036 (6) 


-0.0049 (6) 


-0.0032 (6) 


N3 


0.0109 (7) 


0.0161 (7) 


0.0149 (7) 


0.0021 (6) 


-0.0014 (6) 


0.0019 (6) 


CI 


0.0133 (8) 


0.0157 (8) 


0.0111 (8) 


-0.0001 (7) 
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C2 
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0.0017(7) 


C7 
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0.0128 (8) 


0.0000 (7) 
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-0.0004 (6) 


C8 


0.0104 (8) 


0.0151 (8) 
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Geometric parameters (A, °) 
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0.85 (2) 
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N3— CI 3 


1.286 (2) 


C17— C18 


1.385 (3) 


CI— C9 


1.356 (2) 
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CI— C2 


1.434 (2) 


C18— C19 


1.388 (2) 


CI— H1A 
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C2— C7 
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0.9600 
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1.399 (2) 
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C3— C4 
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C20— H20C 
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C21— H21A 


0.9600 
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Cll— SI— C12 


88.12(9) 


C10— Cll— SI 


110.64(13) 


03— S2— C20 


106.51 (9) 


C10— Cll— Hll 


125.6 (15) 


03— S2— C21 


105.18(10) 


SI— Cll— Hll 


123.7 (15) 


C20— S2— C21 


98.77 (9) 


Nl— C12— N2 


123.02 (16) 


C7— Ol— C8 


122.92 (13) 


Nl— C12— SI 


116.29(13) 


C12— Nl— C10 


109.50 (15) 


N2 — C12 — SI 


120.68 (13) 


CI 2— N2— N3 


118.35 (15) 


N3— C13— C14 


120.14(16) 


C12— N2— H1N1 


120.9(16) 


N3— CI 3— H13A 
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N3— N2— H1N1 


120.6(16) 


C14— C13— H13A 


119.9 
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C7— Ol— C8— 02 
C7— Ol— C8— C9 
C2— CI— C9— CIO 
C2— CI— C9— C8 
02— C8— C9— CI 

01— C8— C9— CI 

02— C8— C9— CIO 
Ol— C8— C9— CIO 
C12— Nl— CIO— Cll 
CI 2— Nl— CIO— C9 



-178.27(16) 
2.8 (2) 
179.09 (16) 
-1.8(3) 
-179.01 (18) 
-0.3 (2) 
0.1 (3) 
178.85 (15) 
-0.6 (2) 
179.78(16) 



C14— C15— C16— C17 
C15— C16— C17— C18 
C16— C17— C18— C19 
C17— C18— C19— C14 
C17— C18— C19— Cll 
C15— C14— C19— C18 
C13— C14— C19— C18 
CI 5— CI 4— CI 9— Cll 
C13— C14— C19— Cll 



1.4 (3) 
-0.3 (3) 
-0.8 (3) 
0.8 (3) 
-178.63 (14) 
0.3 (3) 
-179.91 (17) 
179.71 (13) 
-0.5 (2) 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—H-A 

N2— H1N1-S2 0.85 (2) 2.81 (2) 3.5932 (17) 153 (2) 

N2— H1N1-03 0.85 (2) 1.97 (2) 2.808 (2) 169 (3) 

Cll— H11-02 0.92 (2) 2.34 (3) 2.869 (2) 116.3 (19) 

C13— H13A-03 0.93 2.55 3.318 (2) 140 

C17— miA-O? 0.93 2.60 3.285 (2) 131 

C20— H20C-O2 ii 0.96 2.47 3.431 (2) 176 
Symmetry codes: (i) -x-l,y+V2, -z+1/2; (ii) x, -y+3/2, z-1/2. 
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